Monitoring of RNA Dynamics in Living Cells Using PUM-HD and Fluorescent Protein Reconstitution Technique.
Fluorescence live-cell RNA imaging to monitor the intracellular localization and dynamics of the target RNA is a challenging subject. One of the difficulties to achieve this is to establish a precise method to enable a fluorescent labeling to the target RNA in living cells. Technologies to reduce the background fluorescence and to detect the RNA with high sensitivity are also necessary to visualize and analyze the intracellular localization and dynamic of the target RNA precisely. Especially in monitoring single-molecule motion, a special setup of a microscope system is required. Such technical problems make the live-cell RNA imaging to be a difficult subject. We recently developed a methodology to label and to visualize a target RNA in living cells with low background fluorescence by using a probe that is based on an RNA-binding protein domain PUM-HD (pumilio homology domain) and a fluorescent protein reconstitution method. A noteworthy property of PUM-HD to apply RNA probes is that this protein domain can be modified to recognize a particular 8-base RNA sequence by inducing tailor-made designed mutagenesis. The fluorescent protein reconstitution method allows us to detect the target RNA with high signal-to-noise ratio. Using the probe based on PUM-HD, a fluorescent protein reconstitution method, and a homebuilt fluorescent microscope system, we succeeded in single-molecule observation of a target RNA in living cells. In this chapter, the techniques to establish the probe and to observe the motion of single-molecule RNA are described.